Efficient transfection method using deacylated polyethylenimine-coated magnetic nanoparticles.
Low efficiencies of nonviral gene vectors, such as transfection reagent, limit their utility in gene therapy. To overcome this disadvantage, we report on the preparation and properties of magnetic nanoparticles [diameter (d) = 121.32 ± 27.36 nm] positively charged by cationic polymer deacylated polyethylenimine (PEI max), which boosts gene delivery efficiency compare with polyethylenimine (PEI), and their use for the forced expression of plasmid delivery by application of a magnetic field. Magnetic nanoparticles were coated with PEI max, which enabled their electrostatic interaction with negatively charged molecules such as plasmid. We successfully transfected 81.1 ± 4.0% of the cells using PEI max-coated magnetic nanoparticles (PEI max-nanoparticles). Along with their superior properties as a DNA delivery vehicle, PEI max-nanoparticles offer to deliver various DNA formulations in addition to traditional methods. Furthermore, efficiency of the gene transfer was not inhibited in the presence of serum in the cells. PEI max-nanoparticles may be a promising gene carrier that has high transfection efficiency as well as low cytotoxicity.